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(54) Title: OSMIUM OXIDE DEPOSITED ON HYDROPHILIC POLYMER SUPPORT 

0\ 

JQ (57) Abstract: A support for osmium oxide supporting which comprises an aromatic polyolefin having a group represented by the 
£j general formula [1] -A^O^A-O^-R [1] (wherein A represents alkylene; A 1 represents a bond or alkylene; R represents aryl; and n 
is an integer of 1 to 1 0); osmium oxide deposited on the support; and a process for producing the osmium oxide. Since the osmium 
O oxide has been deposited on the support having a hydrophilic group, it enables a diol compound to be easily produced in a high 
^ optical yield through oxidation or asymmetric oxidation especially in a heterogeneous system. It is usable safely and effectively also 
^ in the reactions of compounds including those which have been difficult to react in a nonaqueous solvent system. 
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(57) gift: 

-8*5* [1] 

-A'-0(-A-0)d-R [13 

cat, Ai*7K*u>m*mL,. a' \tm&^x)$7)v*i'>&.%& 
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10 sasn?* 

o 
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2 

;nfu z?>)±\zmM4k*z$yk*®imm%m&z sterns, 

t^u &#8ctt, t^xiiUf&fe^iifti'J^-, a**© 
*«#u^-ftfflvi, ra»33i£©fc^«fcilS'&£*«JEi'Ttr>3 t>©T 

5 & fi#UTV>S# U — & { Journa 

1 of Molecular Catalysis A: Chemical <D120# (1997^) 203H£1$} 
10 iVi5W«/SCfe*ofc. 

15 ^^nti^tttf^'f, .BHbJ8£kT©f£ffl fcMte^xs ^A©^ 

atalytic asymmetric synthesis" ed. by I. Ojima, VHC Publisher, N 
20 ew York, 1993, P. 227-272 ; Chem. Rev., 94, 2483-2547 (1994) 

it, #y^-$ICg#3#5££fc<*©3:3:m>SttT^S£eeK 55 
Org. Chem., 1998, 21-27^T?g££ftTV>5#, ft^mte&gBft^fcSA 
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10 M¥ll-314038) o ^©T-f £ U%7lL)V4kmM<k*X$ ^A&, M 

^miz^zM'M'fztctbizmn&fe* izfcmz^z>>&m i b$>-or£o 

*«0t»bT, 7i'J '>7>-fb* U £A*£#llfca!l£bT ( JflUfc* 
COZIES, #*0«kSfcT#£IHfll^Sfca©*fe«S&5£b 

fg§>§©W^ 

25 is^0fnitiT!>tfi:f^L mmMii^mmmzmn, uqm 
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^ $1 £ « T 3 £ £ £ @ ft <h -T 3 o 

*%bj«, -iss; [13 

-A'-0(-A-0)n-R [1] 
10 U R«TU-;VS^b, n & 1 ~ 1 0 „ ) 

©®[i§:£*£©fi§BJT&3o 

20 jg*&©5i6IBT?*S. 
25 5. 
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5fi/>», ^\*d-*5P1/>s, x5 1 ;ux^i/>», i-^?;khu/f 
h7^fi/>l, 2-^7 c ji/fh7^7 t i/>i, i -^^;i/^>^^7 c 

15 Rl?i$n57'J-JHtlT}t «Atf7i = M. ^75 1 ;>S^ 

#£**©#!; -aortic i iK±tit^5fe©T*niiJ; < , =* 
j@> Kfcff*u<«:i«©-jR* [i] rmztizmzm-rz^mM* 
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(Dm ©s&tt * ;y - 1 <d n # u -m&m s> n %> . 

7.^l/>> a-^^frX^Uy, a--i V^fJVXf l^>, a-tert- 

io *^Bj©ja#©^#^{c«, -is^: [i] ^^n§ip^c 

7^1/>, -f >m<D&tm%t. 2 ~20©X=Pl^ >tt^FIS?nJ© 

KfKKfl:***, 09*to£*»i£x;K imtfx;K t!#>Blt!x;i< 
5 ; l/>#©^^i!c2~2O0^;\D^>X^l/>tt™fO'fb-&#m, MX 

oh>i, k'zji/in, rvjiwm, tfx;i/^m#m^©^^i[3~2o 
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79 vfrmtriv, 7&v)vnx?)v, 79 v)vwl7?ju. r 

U;p, 79V)VM*?)V, 7 9 V)Vm^)V, 7 9 

5 U )Vm-x.?)V\**s)l, *99 V frMyW )V, 7^'JJH7f7U 
1 9n>M*?)l>, << 9 n >tkx.? )b , vWOWttf-fr, 7l/^f 
>^x^;p, 7 7^1^^, 77J«X5 : JK ?nh>Sl^fJK * 

io u;i/'*©»#jR3~2o©$*>r/x5 t v>tt?Ftt»'fb'&«»i, fl*«7 

£ U;P75 F, U;W7 5 !**»©&*» 3 -^©X^l^tt^lSft 

3 ~20©X9 1 l/>'|4^iafn7;Wxk F«> 09AtiN-fc!x;Hf o U H> 
, tfx;nf 5?><f ©ft*» 5~20©x5 1 ^>'l4T^fnJ3gte]^^xn 

ifr 5 ~20©x5 1 l/>tt^^fn^S : ^'\xP^^75 >mm&mvfe>ft,% 

*f£i(Dji*©il¥^7>fIft 31^10,000-5073 , V < it 2 
7?~107JT?&0> Sfc, ^©fi£gtel00~5000, #g.U<«200~10 
20 OOT&So 

#$6«©fi##, -ft&.ci] ^$n5S$tt§^fit^7^ 

**r-rs5SrSH"©»»» #U7-pf©tfSll:oi~3 0%, 

25 <tel~10%T£3o 

*58»©a#*t, -j&s [i] ^$ni>$$tt§^f]i^v7^ 
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Ktt5o-9oxT?»D> ci] T^nsa^-f £^#?S 

5 3. 

U7^>m, -jRsc ci] Tfs$nsi*fs&^ti*i^7-f 
fcRtf* © ft ©S-^tt^e / t - £ © 3 # u t - a> e> & s %> © t? & 
10 5fSI§ft5i-y H2#U *?-£#© Sift 3 0%E*±, 0? 

SL<J45 0-9 0%T?&tK — J^5^ [1] ^$tl5S§tt5^S 
5S«, *U-7-«f»©±^#a!»©l~3 0%, $?£L<tel~l 0%X 

>ih^^}t. -j&ss [i] T?^sn*s**$)teVJ^rS«i*^7>r >ft 
£ « r / x « * © m © a -a- & * - £ * * & k ft ^ x * « r n « 

20 -«a [i] 7?^$n§«^^#S{cs^$nfe^#^^i/7 

m^ntc^mm^uy * >ikG®zmKx±mtmmzm&7bm.&m£ 
3 - >v \ t & m t * r m $ i* 3 z. t \z «k o x t> * m m © a # & # £ n t a* 

25 

-JRSC [13 TfiSSnsS K^t57>3-M^»i l/Tfi, 
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Atf-KS; [1] OA' #»£^©»£te te-$5£ [43 
HO- (A-O-) n-R [4] 

-IRS: [1] ©A' 3&«7^*l/>*0»'&K:tt-«SC [5] 
5 HO-X-O- (A-0-) n-R [5] 

sn* ft; 5*1*. 

fl©#SFfciH>TfrfcfcnTV>5»' JtttW»^*©^#Vi«»*»jfct 
TSmfflv-r ^□*^'fe^fttt*ft«ffi*rntfJ;<, 0JAtf, Pharmace 
utica Acta Heivet iae©53# (1978^) 17-23K&tf 33-39HK3M t h 

15 »j»3ii:I*«:Sii-ntfJ:v>. 

*»W©fi#£3^fcW**«fc»#Lfc«> HTn 

*»w©fi#&»#£ii:sw«*«Ei ITU h;p 



WO 02/072259 



PCT/JP02/02179 



10 

10 *^BJ©S#:^^|?$-&§^a^i«©^ffl*«, *^BJ©a#{C^b 
TMl-l 0 OftSft, #£L<te2~2 OfgSST&S, 

RMStt, ItO-lSOt), |fJb<ttlO~l 00t, Ml'*? 

5 - 8 0tt$5. 
K/WPelteilSt 1 0#~5I$IBK $F£L<te3 0»-2Rf|BJ'r»S. 
15 J10j:5tbT#5ft& 1 *^KOfi*iiaJtSnfcMtX5^A 

*5fiW©efricv<^o3tj7 r 'fe;i'fl;snfcttJ8T#*£*r«'b©t# 

^.^n?). bps* M{k*x5.v&<D*xs.v&m?<D&mmt. 

X5»>Att*5SW©fi# + JftVi»'-t©35iiifc«}**nT^S , b©i:*€ 

20 sns. 

9 ft 1 0 % (w/w)~ 2 0 % (w/w)T&3, 

*^^©iB#{CS^$nfc^|fc^X5^A©^««, ft 
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t%%iLmtm%0 . 1 ~1000/zm, tff S. V< &100~200# mT&£o 

20 *m<hS1-&3ffl?L-t 5 M£WbT& t) (Pharraaceutica Acta Helvetiae 
©533£ ( 1978^) 17-23HRtf33-39K) , uOCt^^^ S#T*&3^ 

£©£ ^ft^nfeM^w-rs :t*5, *^0j©tB#fcg^$n7c 
25 ^uxs-^Att, <D{t^K^(DmmtLxxmm\z^m\zmm-r 
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5 an*. 

fp si & ft tk * i b £ « « t> % 5 ^ a) z. t ft? to \z r « tt - a m & * 



15 a, 7'j-iHSt;7 7;^jnsst, ) "e^$n^>^-i/7^ >ft-& 

[7] 



OH OH 

(5$<K R l ~R 4 «S&l3tPID. ) l?^$ni.'yt->iVft^i^#e) 
20 ft5o 



0S*«, -*h£.[6] 




:c=< [6] 
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-Jfc5£ [6] Rtf [7] fc»V*T, R 1 ~R 4 T!*£ ft* 7)V*)l& 

5 S> -fV^Pkf;!/*, n-^^;J/3l. -f V^^JP*, sec-:/5f ;PS, tert 
n-^>^;PS> -f V^>5^;PS, sec-^>^;i/S> tert-A 
y^JVm. **^>?-)Vm, ^V^^S, sec-^* 

tert-A^^;l/S % n-rt^^X, sec-:*£ teit-#9 

15 ;ps, '>^n^>fJH, ^^A+'>;PS, ^Jda^jH, 
. yi'DFTyM, y^nh'Jr'/M, y?nfF7TyJH, 

20 tl5„ 

ctt, WAtf7iui/>i,.t75 i i/>». 7>h^±>^^ y 
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)V. ft £L< tt0.01~0.05^ ; E;Ut^S«J;5«:ST?feS. 

5 , -fy^D/v-ik n-^^y-;p, -fy^^;-;k 

0!j 7-fe h>, zk-7-fe hx h tK — 7 -fe h x h U jl/ — 

20 H^^^©^^*«, mmtu7^f >\zttvxm% 1 - s o^m*, 

$F*L<ttl~2 O^m*, <kD#Jt< &3- 1' 5{gfi*T&3. 

a-tfn U >-N-^-^v b\ j8 -fcf □ 'J >-N-3-* v b\ r-H 
25 □ U >-N-:*^> H^CN-:**^ ^;U£j§M7K^ tert-:/^;!/ 
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**i/b\ 1>V4 frn-**^ h\ tert-^JWt-TiiT— K ter 

^ISSftthU'JA, ^ffiJg^m^U^A, ^M^fii^T^-^A 
^(D^Mm^^ii, 7i'J->7>ft*'J')A, MltW#tf£>n$. 

10 jKjs&^PbT^, Bflf5#~3 tff&V< \tl 0#~ 1 6B#B9, «fc 

KfSi&grau a«- 10-ioot, ff*i<iiio~8o , c ) 

ff*l/<ttl 5~4 Ott^. 

• -JRS C6] T»mZnZ*U7 4 Rfe&~mf£&Uft& 
15 ^frfcR 1 iR 2 RtfR 3 iR 4 id^^SW:l^:5iT*$ 

^IB&^tbTtt, 0!I*.tfl,4-tfX(9-o-v>fc: HD^-^)7^7 
20 ^tHo^-^>, v^tHn*--*, ^tF0'»3->, v 

^iBtt^OttfflStt, IftI/7^>(:MUT0. 001-0.3^ 
|t?£ L < « 0 . 0 1 ~ 0 . 0 5 ffiF^Uffc*. 



WO 02/072259 



PCT/JP02/02179 



16 

5 tfcZo 

10 O^M-TS £<tfc<fc?K B ttit*^^- ;Wfc£<& 

7i'J ->7>^b* U *l/V>. 

25 C £/&*fcH3fc5. 
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jRSC [6] 

R\ R3 

;c=< [6] 
R 2 R* 

(5£#, R 1 , R 2 , R 3 Rr/R 4 «IGfBtl^Uo ) T*$tll.tl/7 

Rk R2 R3. JR4 



a ^ © ii a ^ mmm. n % » 




+ 
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TMO. 001-0. 03^ ;K Iff Sl< te0.01~0. OSig^EfrtfcZ J; 5& 
mm^mTiltTk-Tt h>, h-h>j;K 7k- tert-7*/- 

i5 wowumzm^zz. t\z£?x®%. &-o$:£\zft?z\t&Bimtti: 
^7^> fcfom<Dmm^*mm<Dmmz&w2fttcM4\:*7,*VA& 

{si ^ ^ £ n & <£> T « & V> „ 
(1) #'JUfl/>-3-p^DD^7 c J!/7fl/»©^)$ 
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19 

Ts^-Vy 27.9 g (267.42 mmol), p -7 □ O 7 9^1/7 J- V > 2.1 g ( 
14.07 mmol) Rtf 7 V* If 7, h V)l> 328. Omg (2. Ommol) ^DD, 

*;i/AlOOmHCjP^> 80t:fcMM^b&^M8ll#^fi££i*fco %m 
i7t, SfiCMbfcm, £J«£*&L;>c7 7 7-;i/500 ml^f&T 

)ix*m&Wi, n£#>.7T°2mm&mis. 7 au^^jvmt^^uym 

3 0 g<H#fc (» 10 0%) . 

(2) 2-7 x/ *yjL h*i/*^frmi)mAt£nrc*mn(D&fc<D£jfc 

10 fcmfcj- h U 7A375.2 mg^S^X-x^TSfe^Lfc^MJEE^i^Lfc 
„ ^^^^^}C7K^b/S^ e> 2-7x7 *vX7 7-;U972.0 mgRtfr- h 
KP77>20ml£gsinL> SI#£Jfr£-a-7c 0 7j<?it©3i§£#iK £ o 7c 
^, 5g£±f2 (1) Wc^UU?l/>-3-p-^nn^5 1 ;U9 : l/> 
) 5.0 gtf b7kF077> 20 ml^iD*. 90"Cfc:;M>ML&#£>2 

15 oBtfia^s-tffco KmrniWi. Mu*jttbmmzmvrz'&, 

3fc?fjb7c:7 7 7-;V500 mltf^v^TL. B&}<D^ U T-£0i"bb7c<, 0 
4fcb7ctf<J T-SrMLTv^ OA^U->50 mlKlSsjDU 60 t CT^U 

. £7 7 7-^500 ml 4"Ml£TU •$V?-&m{tVfzo S-fbtTc^UT 
20 -ZMML, ^^;-JH;TM. MJBETT24Mi£$IU 2-7x7 
^i/lh + ^^^M (-CHjOC^CHjOPh) ^X^l/>*tMLT5moU 
SA^tlfc, *fiPJ<7)*B#:5 . 9 g£#fc (»1 0 0 %) „ 

iMi 2 . *^^©fi#©^fi 

(1) 2-^P ; EIf^7x-JH-T^©^' 
25 2-7x7 *vX77-;U 13.82 g (0. ImoORtf H^b U >10. 83 g ( 
0.04mol)£t?'J ~7>3. 25 ml (0.04 mmo 1) \Z 0 V, T 1 B#ra#£J& $ 
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tffcfft, 5 0tl:#iai,TIl;mrWW^tfe. £^H7&> R 
j&JKfc 1 N«K(0'C)fc:fcil*ia#&*, ^ti'DDWA&jiHT 

X-5r;i/^9.5g#7c (JR*4 7%) . 
(2) h'JXf V>^'J 3-H;7i^JH-f^©M 
W1/>^U3-M.5 ml (90 HB0l)fc*aifl2*U ^A840 mg (15 

10 U &M£ll:Je>, ^X?1/>^'J3-JH®SI 

±13 (1) T?#fc2-^ntIf^7iXJH-f;i/3.0 3g (1 
5mmol) &120'CJinJ»T"T?«>o < D tISrTUfc. iT^Tt, 

tit n$rajt# i Rj&£ii-&«> Kfom*M®LTnt>nrzMm&mm 

jjy&2 p-v bff?7j -Till, l»fttii55K'Jifl/^ 
• 15 'j3-J^;7xZJPX-fJH52. 6 mg (4. 21mmol) ft% £ Mt 
28%), 

( 3 ) -CHj 0 (CH 2 CH 2 0) 3 PhS ^ ft A $ tl * ft BJ $ # © fig 
2-7i;^>X^;-MftbDC ±13 (2) lr#e»tlfchUX^ 
l/>if"j3-J^/7zX;H-fJV2 2 . 6ig*JflV>fc«*m£JSfll 
20 1© (2) tnmzhX. -CH,0(CH I CH,0),0Phai^ftX$nfc*'f6W© 
5. 5 g*#& (»£ 7 %) . 

(i) ^>^x^i/>^u 3-;k;7ixjh-t^©^ 
25 fee ^ZlKfc&Lfc^x h7X?l/>^U rr-;P2.73 g&tf 
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£o£^> \z±mmmm2 © en T^ft^-^D^x^;^ 

x~;i/X-x^ 1.42g (7.06 mmol)£M$i*fcx h 5 t FD75> 5 
m 1 <0tiTbfc, ^U\ZX^\Z 1 8P$i?fl4I# 

Tfe^^>^X5"l/>^U 7 x ~j)l/X--r;P515. 6 rag (1.64 

mmol)#£>ftfc (iR^ 2 3 %) " ' 

(2) -ch 2 o(ch,ch 2 o) 5 ?hmfimAznrz*mwmfc(D<&f& 

2-7x/4 1 ^x^/-Jl/0^bOi:, ±12 (1) T#5>nfc^>^x 

mi(D (2) tiRiiiicLT, -ch ? o(ch 2 ch 2 o) 5 vhm^mx^nrc^mm 

(D.mft 1 5 . 5 g *ntc (JR*4 7 %) . 

nmm 1 T#e>nfc#fg0J3©is#:i g t^>^ DA*tj->2oii£jn*.5o 
Ai.i2g«#ft (jr*ioo«) (wntt>*7>5.v&(Dmmmi o. 

20 8 %) . 

^m^j i t# e> n © a # © ^ t» d t ^Ji^j 2 x 3 -e# e. n 

25 * 8508 7-. yfigiSt KP*$/;Wb£J!S 

*^^l4 7?#e)n7c*BBJ©a^tS^^ ; n7c^ft^X5 7A66.6 m 
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g, l,4-l?X (9-o-^t FU*=.i?)V) 7*71? > 21.5 mg, 7xUv7> 
-fb^U^A362. 2mgR^MM*U^^152.0 mg&7K - 7 -fe: h>(l:l)©» 
«3.5ml^^JqL, 3 0 <CT* 1 Rf F<fl jf # £ Jfc 2 1* . 

U v7>^ti* U C7A362.2 mg, ^^^JU^A152.0 mg£ Jn'*-M£ 2 IM 

io i^D-7h^777^-t«ii, g^ji-r^^^-^^-e^^. i - 

7x^-1, 2 -^DA>e;^--;i/70.6 mg£#7c(M8 5 %) (97* 
ee). 

15 *JI^8R^9. ' 

n m m 4 r # s n # m ^ © & # k &$ $ n it m m <t •* x $ -7 a © ft 
fc> D 5 x 6 t?# 6 n & £& iamb # x s «7 a £ ffl v^fc a 

20 Mi&m 10. 

nmm 1 rm&z ntt*&w<Dmftfom&i£.nt£mM<k*z 5 >7A£ 

T%%nitv*-)vw<DMw%¥W*&ifc*-t 
<mi> 
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1 


2 


3 




4 5 


5 0 


5 0 




9 7 


9 6 


9 6 



f 



§ o 

>©*5£fB&<bRJ&£frofc. USS^ 7 tiSn&feOii^C^t-^ 
©]R4SW:3 0 5g, -^^JR*tt4 0 %eeT&o>c. 

7 Rtf Jt«0S l©«S*^6M6d^J;5K:, 7 x U *>7 

Ttt, ■*58W©fi#tffl«f$nfeBfc{b*X5 9Att, »fflt^tiTf 
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